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ABSTRACT

A global monthly sea surface temperature analysis is described which uses real-time in situ (ship and buoy)
and satellite data. The method combines the advantages of both types of data: the ground truth of in situ data
and the improved coverage of satellite data. The technique also effectively eliminates most of the bias differences
between the in situ and satellite data. Examples of the method are shown to illustrate these points.

Sea surface temperature (SST) data from quality-controlled drifting buoys are used to develop error statistics
for a 24-month period from January 1985 through December 1986. The average rms monthly error is 0.78°C;
the modulus of the monthly biases (i.e., the average of the absolute value of the monthly biases) is 0.09°C.

1. Introduction

In February 1985 the World Meteorological Orga-
nization and the U.S. National Weather Service estab-
lished a global sea surface temperature (SST) data cen-
ter at the U.S. National Meteorological Center (NMC)
in support of the World Climate Research Program’s
Tropical Oceans and Global Atmosphere (TOGA) ef-
fort. The SST center collects in situ (ship and buoy)
and satellite SST measurements in real time and uses
these data to produce analyses of monthly mean global
SST on a 2-deg latitude-longitude grid for the 10-year
TOGA period (1985-94). The activities of NMC in
this task are divided between two groups: the Climate
Analysis Center, responsible for technical guidance,
and the Ocean Products Center, responsible for oper-
ations.

The purpose of this paper is to describe the present
analysis techniques and to give a preliminary evalua-
tion of their accuracy by use of quality-controlled SST
data from drifting buoys.

2. SST analyses

Three analyses are produced by NMC: an in situ, a
satellite, and a “blended” analysis. All analyses are
computed relative to the monthly SST climatology of
Reynolds and Roberts (1987) which is discussed at the
end of this section.

a. The in situ analysis

The SST data used in the in situ analysis are obtained
from the NMC archive of surface marine observations.
These data consist of all ship and buoy observations
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available to NMC on the Global Telecommunication
System (GTS) within 10 h of observation time. This
archive is accessed daily to extract and save all new
SST observations.

The monthly distribution of in situ observations (see
Fig. 1) is adequate to describe the SST patterns between
30°S and 60°N except in the central and eastern trop- -
ical and South Pacific. However, the individual obser-
vations are subject to large errors in both temperature
and position and thus further analysis is needed. The
processing includes eliminating questionable values,
averaging the monthly values on a 2-deg grid, con-
verting the means to anomalies (by subtracting the
monthly climatological mean), interpolating missing
values, applying a spatial median filter, replacing me-
dian values by original gridded values in regions with
a high density of observations and, finally, smoothing
linearly in space. (Complete details are given in ap-
pendix A.)

The most important step of the in situ analysis pro-
cedure is the application of the nonlinear filter based
on medians which was developed by Tukey (see Ra-
biner et al., 1975) and which is applied spatially. The
use of medians rather than weighted means resuits in
the objective elimination of extreme values instead of
smoothing the effect of the extremes over a larger re-
gion. The application of the filter (see appendix B for
the algorithm) is made in several steps with different
length scales of up to 8 deg and degrades the original
2-deg resolution to roughly 6 deg. The gridded values
are filtered without regard to the number of observa-
tions that were used to compute the average. Since
values obtained from a larger number of observations
should be more accurate than those from a smaller
number, the median filtered value was replaced in more
dense reporting areas with the original gridded value.
This technique enhances the gradients in some of the






